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Description 

Air conditioning apparatus 

Technical Field 

The present invention relates to an air conditioning 
apparatus which has an outdoor unit and plural indoor 
units, and which can perform cooling and heating 
operations . 

Background Art 

jp«A-5-99525 and JP-A-2000-105014 disclose a 
simultaneous cooling/heating type air conditioning 
apparatus in which a heat source device is connected to 
plural indoor units through refrigerant pipes, and each of 
the indoor units can perform cooling and heating 
operations • 

jp-A-2002-89988 discloses an air conditioning 
apparatus in which one heat source device is connected to 
one indoor unit through refrigerant pipes, and two heat 
exchangers are connected to the indoor unit via a flow 
control valve, and which can perform a cooling operation, 
a heating operation, a cooling, reheating, and 
dehumidifying operation, and a heating, reheating, and 
dehumidifying operation • 
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However, the air conditioning apparatuses of JP-A-S- 
99525 and jp-A-2000-105014 have a problem in that a 
humidity control other than a temperature control cannot 
be performed. The air conditioning apparatus disclosed in 
jp-A-2002-89988 has a problem in that plural indoor units 
cannot be individually held to an optimum temperature and 
humidity condition. 

Disclosure of the Invention 

The invention has been conducted in order to solve 
the above-discussed probliems. It is an object of the 
invention to provide an air conditioning apparatus in 
which an outdoor unit is connected to plural indoor units , 
and each of the indoor units can perform a temperature 
control such as a cooling operation or a heating 
operation, and a humidity control such as a humidifying 
operation and a dehumidifying operation. 

In order to attain the object, according to the 
invention, a gas refrigerant is flown into at least one 
indoor unit heat exchanger in at least one indoor unit to 
cause a heating operation to be performed, a gas 
refrigerant is flown into at least one indoor unit heat 
exchanger in at least one other indoor unit, and a liquid 
refrigerant is flown into at least one of remaining indoor 
unit heat exchangers to cause a temperature and humidity 
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controlling operation to be perfoinned; and a liquid 
refrigerant is flown into at least one indoor unit heat 
exchanger in at least one indoor unit to cause a cooling 
operation to be performed, a gas refrigerant is flown into 
at least one indoor unit heat exchanger in at least one 
other indoor unit, and a liquid refrigerant is flown into 
at least one of remaining indoor unit heat exchangers to 
cause a temperature and humidity controlling operation to 
be performed. 

According to the configuration, a cooling operation, 
a heating operation, or a temperature and humidity 
controlling operation can be performed in each room, and 
temperatures and humidities of plural rooms or places can 
be controlled. 

Brief Description of the Drawings 

Fig. 1 is a refrigerant circuit diagram of Embodiment 

1. 

Fig. 2 is a diagram showing behavior of a cooling 
operation of Embodiment 1 • 

Fig. 3 is a diagram showing behavior of another 
cooling operation of Embodiment 1. 

Fig. 4 is a diagram showing behavior of a heating 
operation of Embodiment 1 . 

Fig. 5 is a diagram showing behavior of another 
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heating operation of Embodiment 1 . 

Fig. 6 is a diagram showing behavior of a heating- 
based humidity controlling operation of Embodiment 1 . 

Fig. 7 is a diagram showing behavior of another 
heating-based humidity controlling operation of Embodiment 
1. 

Fig. 8 is a diagram showing behavior of a cooling- 
based humidity controlling operation of Embodiment 1. 

Fig. 9 is a diagram showing behavior of another 
cooling-based humidity controlling operation of Embodiment 
1. 

Fig. 10 is a view showing a state change of a 
refrigerant in a first circulating composition detecting 
device. 

Fig. 11 is a view showing a state change of a 
refrigerant in a second circulating composition detecting 
device. 

Fig. 12 is a diagram showing a control system. 

Fig. 13 is a diagram showing the configuration of an 
indoor unit. 

Fig. 14 is a diagram showing a control system. 

Fig. 15 is a diagram showing the configuration of an 
indoor unit. 

Figs. 16A to 16B are psychrometric charts of an 
indoor unit. 
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Figs. 17A to 17C are psychrometric charts of an 
indoor unit. 

Fig. 18 is a control flowchart. 
Fig. 19 is a control flowchart . 

Fig. 20 is a refrigerant circuit diagram of 
Embodiment 2. 

Fig. 21 is a diagram showing behavior of a cooling 
operation of Embodiment 2 . 

Fig. 22 is a diagram showing behavior of a heating 
operation of Embodiment 2. 

Fig. 23 is a diagram showing behavior of a heating- 
based humidity controlling operation of Embodiment 2 . 

Fig. 24 is a diagram showing behavior of a cooling- 
based humidity controlling operation of Embodiment 1. 

Best Mode for Carrying Out the Invention 

Hereinafter, the best mode for carrying out the 
invention will be described with reference to the 
drawings . 
Embodiment 1 

Fig. 1 is a refrigerant circuit diagram of an air 
conditioning apparatus of Embodiment 1 of the invention. 

Referring to Fig. 1, the air conditioning apparatus 
is mainly configured by connecting a heat source device 
(A), a first indoor unit comprising: a standard indoor 



5 



unit (B); a reheater (D); and a humidifier {G) , a second 
indoor unit comprising; a standard indoor unit (C); a 
reheater (E); and a humidifier (H)^ and a relay device (F) 
through refrigerant pipes. 

Although the configuration in which two indoor units 
are used will be described, the number of indoor units is 
not restricted to two, and any number of indoor units may 
be used. 

The heat source device (A) is mainly configured by 
connecting a variable capacity compressor 1, a four-way 
reversing valve 2 which switches over refrigerant flowing 
directions of the heat source device, a heat source device 
heat exchanger 3, an accumulator 4, a heat source device 
switching valve 40, and a first circulating composition 
detecting device 50 through refrigerant pipes. 

The heat source device heat exchanger 3 is configured 
by: a heat source device blower 20 which blows air, and in 
which the air blowing amount is variable; a first heat 
source device heat exchanger 41; a second heat source 
device heat exchanger 42 which is connected in parallel to 
the first heat source device heat exchanger 41, and which 
has the same heat transfer area as the first heat source 
device heat exchanger 41; a heat source device bypass pipe 
43 which bypasses the two heat source device heat 
exchangers; a first electromagnetic control valve 44 
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disposed in a pipe through which the first heat source 
device heat exchanger 41 and the four-way reversing valve 
2 are connected to each other; a second electromagnetic 
control valve 45 which is disposed on the side opposite 
the first electromagnetic control valve 44 across the 
first heat source device heat exchanger 41; a third 
electromagnetic control valve 46 disposed in a pipe 
through which the second heat source device heat exchanger 
42 and the four-way reversing valve 2 are connected to 
each other; a fourth electromagnetic control valve 4 7 
which is disposed on the side opposite the third 
electromagnetic control valve 46 across the second heat 
source device heat exchanger 42; and a fifth 
electromagnetic control valve 48 which is disposed in the 
middle of the heat source device bypass pipe 43. An air 
blow from the heat source blower 20 passes through the 
first heat source device heat exchanger 41 and the second 
heat source device heat exchanger 42 to perform heat 
exchange with a refrigerant flowing through the heat 
exchangers • 

The heat source switching valve 4 0 is configured by: 
a second check valve 33 which is disposed between the heat 
source device (A) and a pipe connected to the relay device 
(F)^ or more specifically between one end of the four-way 
valve 2 and a first connecting pipe 6 that is thick, and 
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that is connected to the relay device (F), and which 
allows the refrigerant to flow only from the first 
connecting pipe 6 to the four-way valve 2; a first check 
valve 32 which is disposed between the heat source device 
heat exchanger 3 and a second connecting pipe 7 (thinner 
than the first connecting pipe) connected to the relay 
device (F), and which allows the refrigerant to flow only 
from the heat source device heat exchanger 3 to the second 
connecting pipe 7; a third check valve 34 which allows the 
refrigerant to flow only from a pipe of the second check 
valve 33 on the side of the four-way valve 2, to that of 
the first check valve 32 on the side of the second 
connecting pipe 7; and a fourth check valve 35 which 
allows the refrigerant to flow only from a pipe of the 
second check valve 33 on the side of the first pipe 6, to 
that of the first check valve 32 on the side of the heat 
source device heat exchanger 3. 

The first circulating composition detecting device 50 
is an apparatus for detecting a refrigerant composition 
ratio of the refrigerant ejected from the compressor Ir 
and configured by: a bypass pipe 51 which bypasses 
ejection and suction pipes of the compressor 1; a first 
pressure reducing device 53 which is disposed in the 
middle of the bypass pipe 51; a fourth heat exchanging 
portion 52 in which the refrigerants in front and rear of 
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the first pressure reducing device 53 perform heat 
exchange with each other; and first temperature detecting 
means 54 and second temperature detecting means 55 which 
detect temperatures in front and rear of the first 
pressure reducing device 53, respectively • 

Fifth pressure detecting means 56 is disposed between 
the accumulator 4 and the compressor 1 . 

The standard indoor unit (B) is configured by: an 
indoor unit heat exchanger 5B; a first flow controller 9B 
which is in the vicinity of and connected to the indoor 
unit heat exchanger 5B/ which, when the indoor unit heat 
exchanger 5B operates as an evaporator, is controlled by a 
superheat amount obtained by fourth temperature detecting 
means 27B and fifth temperature detecting means 28B that 
are disposed respectively in two ports (inlet and outlet) 
of the indoor unit heat exchanger, and which, when the 
indoor unit heat exchanger operates as a condenser, is 
controlled by a subcool amount; an indoor unit fan 36B 
which blows air to the indoor unit heat exchanger 5B; and 
humidity detecting means 58B and seventh temperature 
detecting means 60B which are disposed on the side of the 
air suction side of the indoor unit fan 36B. 

The reheater (D) is configured by: a reheater heat 
exchanger 5D; and a first flow controller 9D which is in 
the vicinity of and connected to the reheater heat 
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exchanger 5D, which, when the reheater heat exchanger 5D 
operates as an evaporator, is controlled by a superheat 
amount obtained by fourth temperature detecting means 27D 
and fifth temperature detecting means 28D that are 
disposed respectively in two ports of the reheater heat 
exchanger 50, and which, when the reheater heat exchanger 
operates as a condenser, is controlled by a subcool 
amount • 

The humidifier (G) has sixth temperature detecting 
means 59B. 

The standard indoor unit (B), the reheater (D), and 
the humidifier (G) join together. The air blow from the 
indoor unit fan 363 passes through the indoor unit heat 
exchanger 5B to perform heat exchange with a refrigerant 
flowing through the indoor unit heat exchanger 5B, then 
passes through the reheater heat exchanger 5D to perform 
heat exchange with a refrigerant flowing through the 
reheater heat exchanger 5D, and is sent indoor after 
passing through the humidifier (G) . 

The standard indoor unit (C), the reheater (E), and 
the humidifier (H) are configured in the same manner as 
the standard indoor unit (B), the reheater (D), and the 
humidifier (G), respectively • Therefore, corresponding 
components are affixed by C, E, and H, and their detailed 
description is omitted • 
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One of refrigerant inlet/outlet ports of each of the 
indoor unit heat exchanger 5B^ the indoor unit heat 
exchanger 5C, the reheater heat exchanger 5D, and the 
reheater heat exchanger 5E is connected to a first 
branching portion 10 of the relay device (F) through the 
first connecting pipe 6B, 6C, 6D, or 6E. The other one 
the refrigerant inlet/outlet ports is connected to a 
second branching portion 11 of the relay device (F) 
through the second connecting pipe IB, 7C, ID, or 7E via 
the first flow controller 9B, 9C, 9D, or 9E, 

The first branching portion 10 has three-way 
reversing valves 8B, 8C^ 8D, BE in each of which a first 
port BBa^ 8Ca, 8Da, or 8Ea is connected to the side of the 
second connecting pipe 7, a second port 8Bb/ 8Cb, 8Db, or 
8Eb is connected to the first connecting pipe 6, and a 
third port 8Bc, 8Cc^ 8DC/ or 8Ec is connected to the first 
connecting pipe 6B, 6C, 6D, or 6E. The three-way 
reversing valves 8B, 8C^ 8D, 8E enable connections of the 
first connecting pipes 6B, 6C, 6D, 6E to be switched to 
either of the first connecting pipe 6 and the second 
connecting pipe 7 . 

The relay device (F) has: a gas-liquid separator 12 
which is disposed in the middle of the second connecting 
pipe 7, and in which the gas phase portion is connected to 
the first ports 8Ba, 8Ca^ 8Da^ 8Ea of the three-way 
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reversing valves 8B/ 8C^ 8D, 8E, and the liquid phase is 
connected to the second branching portion 11; a second 
flow controller (in the embodiment^ an electric expansion 
valve) 13 which is connected between the gas-liquid 
separator 12 and the second branching portion 11, and 
which is openable and closable; a bypass pipe 14 through 
which the second branching portion 11 is connected to the 
first connecting pipe 6; a third flow controller (in the 
embodiment, an electric expansion valve) 15 which is 
connected to the middle of the first bypass pipe 14; a 
fourth flow controller (in the embodiment, an electric 
expansion valve) 17 which is connected between the second 
branching portion 11 and the first connecting pipe 6, and 
which is openable and closable; a first heat exchanging 
portion 19 which performs heat exchange between the 
downstream side of the third flow controller 15 of the 
first bypass pipe 14 and a pipe connecting the gas-liquid 
separator 12 to the second flow controller 13; first 
pressure detecting means 25 which is disposed between the 
first branching portion 10 and the second flow controller 
13; and second pressure detecting means 26 which is 
disposed between the second flow controller 13 and the 
fourth flow controller 17. 

The second branching portion 11 has: a second heat 
exchanging portion 16A which is disposed upstream of the 
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third flow controller 15 disposed in the middle of the 
first bypass pipe 14, and which performs heat exchange 
with junctions of the second connecting pipes 7B, IQ, ID, 
7E on the indoor unit/reheater side; and third heat 
exchanging portions 16B, 16C, 16D, 16E which are disposed 
downstream of the third flow controller 15 of the first 
bypass pipe 14, and which perform heat exchange with the 
second connecting pipes 7B, 7C, ID, 7E on the indoor 
unit/reheater side, respectively. 

In the air conditioning apparatus, also a control of 
calculating the composition ratio of refrigerants flowing 
into the reheater (condenser) in the case of a cooling- 
based humidity controlling operation from: a detection 
value of third temperature detecting means 57 disposed in 
the middle of a pipe which is between the first branching 
portion 10 or the second branching portion 11, and in 
which the pressure is high in the case of a cooling-based 
humidity controlling operation; a detection value of 
fourth pressure detecting means 18; and a detection value 
of the first circulating composition detecting device 50 
is performed by a second circulating composition sensing 
device (not shown). 

The air conditioning apparatus of Fig. 1 is charged 
with R407C that is a non-azeotropic mixture refrigerant in 
which, for example, R32/Rl25/R134a of HFC are mixed at a 
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ratio of 23/25/52 wt%. 

Although Fig. 1 comprises the humidifiers (G) , (H), 
the humidifiers (G)^ (H) are not required in the case 
where only a dehumidifying operation is performed and a 
humidifying operation is not performed. In this case, the 
sixth temperature detecting means 59G, 59H are attached to 
the air blown out sides of the reheaters (D), (E). 

Next, the behavior of the air conditioning apparatus 
shown in Fig. 1 will be described with reference to Figs. 
2 to 9. 

Cooling operation. 

The behavior in the cooling operation will be 
described with reference to Fig. 2. 

Referring to Fig. 2, as indicated by the solid 
arrows, the high-temperature and high-pressure gas 
refrigerant ejected from the compressor 1 passes through 
the four-way reversing valve 2, and, in the heat source 
device heat exchanger 3 , performs heat exchange with air 
blown by the heat source device blower 20 in which the air 
blowing amount is variable, to be condensed and liquefied. 

Thereafter, the refrigerant passes through a sequence of 
the first check valve 32, the second connecting pipe 7, 
the gas-liquid separator 12, and the second flow 
controller 13, and further passes through the second 
branching portion 11 and the second connecting pipes 7B, 
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7C on the indoor unit side to flow into the standard 
indoor units {B) , (C). 

In the standard indoor units (B), (C), the pressure 
of the liquid refrigerant is reduced to a low pressure by 
the first flow controllers 9B^ 9C which are controlled by 
the superheat amounts at the outlets of the indoor unit 
heat exchangers 53, 5C. Thereafter, the liquid 

refrigerant flows flown into the indoor unit heat 
exchangers 53, 5C to perform heat exchange with indoor air 
blown by the indoor unit fans 363, 36C to be vaporized and 
gasified, thereby cooling the interiors of rooms. If the 
indoor air humidity sensed by the humidity detecting means 
583, 58C indicates a value which is smaller than a target 
value, the humidifier (G) or (H) operates to humidify the 
indoor air. 

The refrigerant which has been set to the gaseous 
state in the indoor unit heat exchangers 53, 5C is sucked 
into the compressor 1 through the first connecting pipe 
63, 6C, the three-way reversing valves 83, 8C, the first 
connecting pipe 6, the fourth check valve 33, the four-way 
reversing valve 2 of the heat source device, and the 
accumulator 4. At this time, the first ports 8Ba, 8Ca of 
the three-way reversing valves 83, 8C are closed, and the 
second ports 83b, 8Cb and the third ports 83c, 8Cc are 
opened. The first ports 8Da, 8Ea, second ports 8Db, 8Eb, 
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and third ports 8DC/ 8Ec of the three-way reversing valves 
8D, 8E are closed. Therefore / the refrigerant does not 
flow into the reheaters (D), (E). 

Since the pressure of the first connecting pipe 6 is 
low and that of the second connecting pipe 7 is high/ the 
refrigerant inevitably passes through the first check 
valve 32 and the second check valve 33, 

In this cycle / part of the refrigerant which has 
passed through the second flow controller 13 enters the 
first bypass pipe 14 , the pressure of the refrigerant is 
reduced to a low pressure by the third flow controller 15, 
and the refrigerant performs heat exchange with the second 
connecting pipes IB, 7C in the third heat exchanging 
portions 16B/ 16C, with the junctions of the second 
connecting pipes IB, 7C, ID, 7E in the second branching 
portion 11, and with the refrigerant flowing into the 
second flow controller 13 in the first heat exchanging 
portion 19, whereby the refrigerant is evaporated. The 
refrigerant then passes through the first connecting pipe 
6 and the second check valve 33 to be sucked into the 
compressor 1 via the four-way reversing valve 2 and the 
accumulator 4 • 

By contrast, the refrigerant which has performed heat 
exchange in the first heat exchanging portion 19, the 
second heat exchanging portion 16A, and the third heat 
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exchanging portions 16B, 16C to be cooled and sufficiently 
provided with subcool flows into the standard indoor units 
(B) , (C) which are to perform a cooling operation. The 
capacity of the variable capacity compressor 1, and the 
air blowing amount of the heat source device blower 20 are 
adjusted so that the evaporation temperatures of the 
standard indoor units (B), (C), and the condensation 
temperature of the heat source device blower 20 reach 
predetermined target temperatures. As a result , a target 
cooling ability can be obtained in the standard indoor 
units (B)^ (C). 

In addition to the cooling operation of Fig. 2, as 
shown in Fig. 3, the first ports 8Da, 8Ea of the three-way 
reversing valves 8D, BE may be closed, and the second 
ports BDbr 8Eb and the third ports 8Dc, 8Ec may be opened, 
so that the refrigerant flows into the reheaters (D) and 
(E), whereby the cooling ability is enhanced. 

Heating operation. 

Next, the behavior in the heating operation will be 
described with reference to Fig. 4. 

Referring to Fig. 4, as indicated by the solid 
arrows, the high-temperature and high-pressure gas 
refrigerant ejected from the compressor 1 passes through 
the four-way reversing valve 2, passes through the third 
check valve 34, the second connecting pipe 7, and the gas- 
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liquid separator 12, and passes through a sequence of the 
three-way reversing valves 80, 8E and the first connecting 
pipes 6D, 6E to flow into the reheater heat exchangers SD, 
5E of the reheaters (D), (E). The refrigerant performs 
heat exchange with indoor air blown by the indoor fans 
36B, 36C to be condensed and liquefied, thereby heating 
the interiors of rooms. If the indoor air humidity sensed 
by the humidity detecting means 5 SB, SBC indicates a value 
which is smaller than a target value, the humidifier (G) 
or (H) operates to humidify the indoor air. 

The refrigerant which has been set to the condensed 
and liquidus state in the reheater heat exchangers 5D, 5E 
is controlled in the outlet subcool amounts of the 
reheater heat exchangers 5D, 5E, passes through the first 
flow controllers 9D, 9E, and then flows into the second 
branching portion 11 via the second connecting pipes 7D, 
7E to join together. The joined refrigerant passes 
through the fourth flow controller 17 or the third flow 
controller 15. The pressure of the refrigerant which is 
condensed in the reheater heat exchangers 5D, 5E is 
reduced to a gas-liquid two phase of a lower pressure by 
the first flow controllers 9D, 9E, or the third flow 
controller 15, or the fourth flow controller 17. The 
refrigerant the pressure of which is reduced to a low 
pressure flows into the fourth check valve 35 of the heat 
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source device (A) and the heat source device heat 
exchanger 3 via the first connecting pipe 6, and therein 
performs heat exchange with air blown by the heat source 
device blower 20 in which the air blowing amount is 
variable r to be evaporated to have a gaseous state. The 
gaseous refrigerant is sucked into the compressor 1 via 
the four- way reversing valve 2 and the accumulator 4. 

At this time^ in the three-way reversing valves 8D, 
8E, the second ports 8Db, BEb are closed^ and the first 
ports 8Da, 8Ea and the third ports 8Dc, 8Ec are opened. 
Since the pressure of the first connecting pipe 6 is low 
and that of the second connecting pipe 7 is high, the 
refrigerant inevitably passes through the third check 
valve 34 and the fourth check valve 35. The capacity of 
the variable capacity compressor 1, and the air blowing 
amount of the heat source device blower 20 are adjusted so 
that the condensation temperatures of the reheaters (D), 
(E), and the evaporation temperature of the heat source 
device blower 20 reach predetermined target temperatures. 
As a result, a target heating ability can be obtained in 
each of the indoor units. 

In addition to the heating operation of Fig. 4, as 
shown in Fig. 5, the second ports 8Bb, 8Cb of the three- 
way reversing valves 8B, 8C may be closed, and the second 
ports 8Ba, 8Ca and the third ports 8Bc, 8Cc may be opened. 
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so that the refrigerant flows through the standard indoor 
units (B) , {C) , whereby the heating ability is enhanced. 

Heating-based humidity controlling operation 
(operation in which the heating (reheating) operation 
capacity is larger than the cooling (dehumidif ying) 
operation capacity) 

The behavior in the heating-based humidity 
controlling operation will be described with reference to 
Fig. 6. 

Referring to Fig. 6, as indicated by the solid 
arrows r the high-temperature and high-pressure gas 
refrigerant ejected from the compressor 1 passes through 
the four-way reversing valve 2, the third check valve 34, 
the second connecting pipe 7, and the gas-liquid separator 
12, and passes through the three-way reversing valves 8D, 
8E, and the first connecting pipes 6D, 6E to flow into the 
reheaters (D), (E) which are to perform a heating 
operation. The refrigerant performs heat exchange with 
indoor air in the reheater heat exchangers 5D, 5E to be 
condensed and liquefied. The condensed and liquefied 
refrigerant is controlled in the outlet subcool amounts of 
the reheater heat exchangers 5D, 5E, passes through the 
first flow controllers 9D, 9E to be slightly reduced in 
pressure, and then enters the second branching portion 11 
via the second connecting pipes 7D, 7E. 
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In the second branching portion 11 ^ the liquid 
refrigerant sent from the second connecting pipes ID, 7E 
joins together. Part of the joined refrigerant enters the 
standard indoor units (B), (C) through the second 
connecting pipes 7B, 7C, enters the first flow controllers 
93^ 9C which are controlled by the superheat amounts at 
the outlets of the indoor unit heat exchangers 55^ 5C^ to 
be reduced in pressure ^ and thereafter flows into the 
indoor unit heat exchangers 53, 5C to be transferred from 
the liquidus state to the gaseous state by heat exchange, 
thereby dehumidifying and cooling the indoor air. The 
refrigerant flows into the first connecting pipe 6 via the 
three-way reversing valves 83, 8C. The indoor air which 
is dehumidified and cooled by the standard indoor units 
(B), (C) is heated by the reheaters (D), (E), and then 
sent to the interiors of rooms. In this operation, the 
humidifiers (G), (H) do not operate, and hence the indoor 
air is not humidified. 

On the other hand, the other refrigerant passes 
through the fourth flow controller 17 which is controlled 
so that the pressure difference between the detection 
output of the first pressure detecting means 25 and that 
of the second pressure detecting means 26 is within a 
predetermined range, joins with the refrigerant which has 
passed through the standard indoor unit (3) or (C) that is 
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to dehumidify and cool the indoor air, and flows into the 
fourth check valve 35 and the heat source device heat 
exchanger 3 of the heat source device (A) via the thick 
first connecting pipe 6. In the heat exchanger, the 
refrigerant performs heat exchange with air blown by the 
heat source device blower 20 in which the air blowing 
amount is variable, to be transferred from the liquidus 
state to the gaseous state. The capacity of the variable 
capacity compressor 1, and the air blowing amount of the 
heat source device blower 20 are adjusted so that the 
evaporation temperatures of the standard indoor units (B), 

(C) , and the condensation temperatures of the reheaters 

(D) , (E) reach predetermined target temperatures, the 
first electromagnetic control valve 44, the second 
electromagnetic control valve 45, the third 
electromagnetic control valve 46, and the fourth 
electromagnetic control valve 47 which are at the both 
ends of the first heat source device heat exchanger 41 and 
the second heat source device heat exchanger 42 are opened 
or closed to adjust the heat transfer areas, and the 
electromagnetic control valve 48 of the heat source device 
bypass pipe 43 is opened or closed to adjust the flow 
amount of the refrigerant flowing through the first heat 
source device heat exchanger 41 and the second heat source 
device heat exchanger 42, whereby an arbitrary heat 
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exchange amount can be obtained in the heat source device 
heat exchanger 3, a target dehumidifying/cooling ability 
can be obtained in each of the standard indoor units, and 
a target superheating ability can be obtained in each of 
the reheaters (in the case where the dehumidifying/cooling 
ability is to be larger than the superheating ability, 
however, the operation is switched to the cooling-based 
humidity controlling operation which will be described 
later) . 

Then, a circulation cycle in which the refrigerant is 
sucked into the compressor 1 via the four-way reversing 
valve 2 and the accumulator 4 of the heat source device 
(A) is configured, and the heating-based humidity 
controlling operation is performed • 

At this time, the pressure difference between the 
evaporation pressures of the indoor heat exchangers 5B, 5C 
of the standard indoor units (B), (C) which perform the 
dehumidifying/cooling operation, and the heat source 
device heat exchanger 3 is reduced because of the 
switching to the thick first connecting pipe 6. The 
second ports 8Db, 8Eb of the three-way reversing valves 
8D, BE which are connected to the reheaters (D), (E) are 
closed, and the first ports 8Da, 8Ea and the third ports 
8DC, 8EC are opened. The first ports 8Ba, 8Ca of the 
standard indoor units (B), (C) are closed, the second 
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ports 8Bb, 8Cb and the third ports 8Bc, BCc are opened. 
At this time, the pressure of the first connecting pipe 6 
is low and that of the second connecting pipe 7 is high, 
and therefore the refrigerant inevitably passes through 
the third check valve 34 and the fourth check valve 35. 

In this cycle, part of the liquid refrigerant enters 
the first bypass pipe 14 from the junctions of the second 
connecting pipes 7B, 7C, 7D, 7E of the second branching 
portion 11, the pressure of the refrigerant is reduced to 
a low pressure by the third flow controller 15, and the 
refrigerant performs heat exchange with the second 
connecting pipes 7B, 7C, 7D, 7E of the second branching 
portion 11 in the third heat exchanging portions 16B, 16C, 
16D, 16E, and with the junction of the second connecting 
pipes 7B, 7C, 7D, 7E and 7B, 7C, ID, 7E of the second 
branching portion 11 in the second heat exchanging portion 
16A, to be evaporated, and then enters the first 
connecting pipe 6 and the fourth check valve 35 to be 
sucked into the compressor 1 via the four-way reversing 
valve 2 and the accumulator 4 of the heat source device. 

By contrast, the refrigerant of the second branching 
portion 11 which has performed heat exchange in the second 
heat exchanging portion 16A and the third heat exchanging 
portions 16B, 16C, 16D, 16E to be cooled and sufficiently 
provided with subcool flows into the standard indoor units 
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(B)/ (C) which are to dehumidify/cool the indoor air. 

In addition to the heating-based humidity controlling 
operation of Fig. 6, as shown in Fig. 7, the second ports 
8Bb, 8Cb of the three-way reversing valves 83 r 8C may be 
closed, the second ports 8Ba, 8Ca and the third ports 8Bc, 
8Cc may be opened, the first ports SDa, 8Ea of the three- 
way reversing valves 8D, 8E may be closed, and the second 
ports 8Db, 8Eb and the third ports 8Dc, 8Ec may be opened, 
so that an operation in which the indoor unit heat 
exchangers 5B, 5C operate as condensers, and the reheater 
heat exchangers 5D, 5E operate as evaporators is 
performed, and the operation may be switched to the 
heating-based humidity controlling operation in the case 
of Fig. 7 in accordance with the target value of the 
humidity to be adjusted. 

In Fig. 6, in the case where the indoor unit 
configured by the standard indoor unit (B), the reheater 

(D) , and the humidifier (G) performs the heating-based 
humidity controlling operation, and the indoor unit 
configured by the standard indoor unit (C), the reheater 

(E) , and the humidifier (H) performs a heating operation, 
for example, all the ports of the three-way reversing 
valve 8C are fully closed, so that the refrigerant does 
not flow into the standard indoor unit (C). 

By contrast, in the case where the indoor unit 
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configured by the standard indoor unit (C), the reheater 
(E)^ and the humidifier (H) performs a cooling operation, 
for example, all the ports of the three-way reversing 
valve 8E are fully closed, so that the refrigerant does 
not flow into the reheater (E). 

Cooling-based humidity controlling operation 
(operation in which the cooling (dehumidifying) operation 
capacity is larger than the heating (reheating) operation 
capacity) 

The behavior in the cooling-based humidity 
controlling operation will be described with reference to 
Fig. 8. 

Referring to Fig. 8, as indicated by the solid 
arrows, the refrigerant gas ejected from the compressor 1 
flows into the heat source device heat exchanger 3 via the 
four-way reversing valve 2, and therein performs heat 
exchange with the air blown by the heat source blower 20 
in which the air blowing amount is variable, to have a 
two-phase high temperature and high pressure state. The 
capacity of the variable capacity compressor 1, and the 
air blowing amount of the heat source device blower 20 are 
adjusted so that the evaporation and condensation 
temperatures of the indoor units reach predetermined 
target temperatures, the first electromagnetic control 
valve 44, the second electromagnetic control valve 45, the 
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third electromagnetic control valve 46^ and the fourth 
electromagnetic control valve 47 which are at the both 
ends of the first heat source device heat exchanger 41 and 
the second heat source device heat exchanger 42 are opened 
or closed to adjust the heat transfer areas, and the 
electromagnetic control valve 48 of the heat source device 
bypass pipe 43 is opened or closed to adjust the flow 
amount of the refrigerant flowing through the first heat 
source device heat exchanger 41 and the second heat source 
device heat exchanger 42, whereby an arbitrary heat 
exchange amount can be obtained in the heat source device 
heat exchanger 3, a target dehumidifying/cooling ability 
can be obtained in each of the indoor units, and a target 
superheating ability can be obtained in each of the 
reheaters (in the case where the superheating ability is 
to be larger than the dehumidifying/cooling ability, 
however, the operation is switched to the heating-based 
humidity controlling operation which has been described 
above). Thereafter, the refrigerant of the two-phase high 
temperature and high pressure state is sent to the gas- 
liquid separator 12 of the relay device (F) via the first 
check valve 32 and the second connecting pipe 7, to be 
separated to a gaseous refrigerant and a liquidus 
refrigerant. The separated gas refrigerant passes through 
a sequence of the first branching portion 10, the three- 
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way reversing valves 8D/ 8E, and the first connecting 
pipes 6D, 6E, flows into the reheaters (D), (E) which are 
to perform a heating operation / and performs heat exchange 
with indoor air in the reheater heat exchangers 5D, 5E to 
be condensed and liquefied. The temperature of the air 
blown into the interiors of rooms is adjusted by the sixth 
temperature detecting means 59B, 59C, or the temperature 
of sucked air is adjusted by the seventh temperature 
detecting means 60B, 60C. The condensed and liquefied 
refrigerant is controlled by the outlet subcool amounts of 
the reheater heat exchangers 5D^ 5E, passes through the 
first flow controllers 9D^ 9E to be slight reduced in 
pressure^ and then enters the second branching portion 11. 

Part of the liquid refrigerant passes through the second 
connecting pipes 7B^ 7C to enter the standard indoor units 
(B), (C) which are to perform a cooling operation, enters 
the first flow controllers 9B, 9C which are controlled by 
the outlet superheat amounts of the indoor unit heat 
exchangers SB, 5C, to be reduced in pressure, thereafter 
enters the indoor unit heat exchangers SB, 5C to perform 
heat exchange to be transferred to the gaseous state, 
thereby dehumidifying and cooling the indoor air, and 
enters the first connecting pipe 6 via the three-way 
reversing valves 8B, SC. The indoor air which is 
dehumidified and cooled by the standard indoor units (B), 
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(C) is heated by the reheaters (D)^ (E) as described 
above, so that the indoor air temperature or the 
temperature of the air blown out from the reheaters is 
adjusted. In this operation, the humidifiers (G), (H) do 
not operate, and hence the indoor air is not humidified. 

On the other hand, the liquid refrigerant which is 
separated by the gas-liquid separator 12 passes through 
the second flow controller 13 which is controlled by the 
detection pressure of the first pressure detecting means 
25 and that of the second pressure detecting means 26, 
flows into the second branching portion (11) r and joins 
with the refrigerant which has passed through the 
reheaters (D), (E) that are to perform a heating 
operation. Then, the refrigerant passes through a 
sequence of the second branching portion 11 and the second 
connecting pipes 7B, 7C on the side of the indoor units, 
and then enters the standard indoor units (B), (C). The 
pressure of the liquid refrigerant entering the standard 
indoor units (B), (C) is reduced to a low pressure by the 
first flow controllers 9B, 90 which are controlled by the 
outlet superheat amounts of the indoor unit heat 
exchangers 5B, 5C. The refrigerant performs heat exchange 
with the indoor air to be evaporated and gasified, thereby 
dehumidifying/cooling the indoor air. Furthermore, the 
refrigerant which has been set to the gaseous state 
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constitutes a circulation cycle in which it passes through 
the first connecting pipe 6B, 6C, the three-way reversing 
valves 8B^ 8C^ and the first branching portion 10, and 
sucked into the compressor 1 via the first connecting pipe 
6, the second check valve 33, and the four-way reversing 
valve 2 and the accumulator 4 of the heat source device 
(A), thereby performing the cooling-based humidity 
controlling operation. At this time, the first ports 8Ba, 
8Ca of the three-way reversing valves 8B, 8C connected to 
the standard indoor units (B), (C) are closed, and the 
second ports 8Bb, 8Cb and the third ports 8Bc, 8Cc are 
opened. The second ports 8Db, 8Eb of the three-way 
reversing valves 8D, 8E connected to the reheaters (D), 
(E) are closed, and the first ports 8Da, 8Ea and the third 
ports 8Dc, 8Ec are opened. At this time, since the 
pressure of the first connecting pipe 6 is low and that of 
the second connecting pipe 7 is high, the refrigerant 
inevitably flows into the first check valve 32 and the 
second check valve 33. 

Moreover, part of the refrigerant which has joined in 
the second branching portion 11 enters the first bypass 
pipe 14 from the junctions of the second connecting pipes 
7B, 7C, 7D, 7E of the second branching portion 11, the 
pressure of the refrigerant is reduced to a low pressure 
by the third flow controller 15, and the refrigerant 
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performs heat exchange with the junctions of the second 
connecting pipes IQ, ID, 7E of the second branching 

portion 11 in the third heat exchanging portions 16B^ 16C/ 
16D/ 16E, with the junctions of the second connecting 
pipes 7B, 7C, ID, 7E of the second branching portion 11 in 
the second heat exchanging portion 16A, and with the 
refrigerant flowing into the second flow controller 13 in 
the first heat exchanging portion 19 , to be evaporated, 
and then enters the first connecting pipe 6 and the second 
check valve 33 to be sucked into the compressor 1 via the 
four-way reversing valve 2 and the accumulator 4 of the 
heat source device. By contrast, the refrigerant of the 
second branching portion 11 which has performed heat 
exchange in the first heat exchanging portion 19, the 
second heat exchanging portion 16A, and the third heat 
exchanging portions 16B, 16C, 16D, 16E to be cooled and 
sufficiently provided with subcool flows into the standard 
indoor units (B), (C) which are to perform a 
dehumidifying/cooling operation. 

In addition to the cooling-based humidity controlling 
operation of Fig. 8, as shown in Fig. 9, the second ports 
8Bb, BCb of the three-way reversing valves SB, 8C may be 
closed, the second ports 8Ba, 8Ca and the third ports 8Bc, 
8Cc may be opened, the first ports 8Da, 8Ea of the three- 
way reversing valves 8D, 8E may be closed, and the second 
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ports 8Db, 8Eb and the third ports 8Dc, 8Ec may be opened ^ 
so that an operation in which the indoor unit heat 
exchangers 5B, 5C operate as condensers, and the reheater 
heat exchangers operate as evaporators is performed , and 
the operation may be switched to the cooling-based 
humidity controlling operation of Fig. 8 in accordance 
with the target value of the humidity to be adjusted. 

In Fig. 8, in the case where the indoor unit 
configured by the standard indoor unit (B) , the reheater 

(D) , and the humidifier (G) performs the cooling-based 
humidity controlling operation, and the indoor unit 
configured by the standard indoor unit (C), the reheater 

(E) , and the humidifier (H) performs a heating operation, 
for example, all the ports of the three-way reversing 
valve 8C are fully closed, so that the refrigerant does 
not flow into the standard indoor unit (C). 

By contrast, in the case where the indoor unit 
configured by the standard indoor unit (C), the reheater 
(E), and the humidifier (H) performs a cooling operation, 
for example, all the ports of the three-way reversing 
valve 8E are fully closed, so that the refrigerant does 
not flow into the reheater (E). 

As described above, each of plural indoor units can 
perform a cooling operation, a heating operation, or a 
temperature and humidity controlling operation, and 
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therefore temperatures and humidities of plural rooms or 
places can be optimumly controlled. 

Adjustment of a ratio of a low-boiling refrigerant 
and a high-boiling refrigerant. 

Nextr a ratio of a low-boiling refrigerant and a 
high-boiling refrigerant in the air conditioning apparatus 
will be described. 

When one of a low-boiling refrigerant and a high- 
boiling refrigerant is known ^ the ratio of the low-boiling 
refrigerant and the high-boiling refrigerant can be known. 

Hereinafter, therefore, a ratio of a low-boiling 
refrigerant and a high-boiling refrigerant will be 
expressed as a refrigerant composition ratio. 

In the case of a cooling operation, a heating 
operation, or a heating-based humidity controlling 
operation, the refrigerant is not separated to a gas phase 
and a liquid phase in the gas-liquid separator 12, and 
hence the refrigerants circulating in the refrigeration 
cycle, including the gas refrigerant in the accumulator 4 
are refrigerants having the same refrigerant composition 
ratio. In the case where a heating operation is to be 
emphasized in a cooling and heating concurrent operation, 
the refrigerant is separated to a gas phase and a liquid 
phase in the gas-liquid separator 12, and, after the 
compressor 1, the refrigerants circulating in the 
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refrigeration cycles including the gas refrigerant in the 
accumulator 4 are therefore refrigerants having the same 
refrigerant composition ratio. In the case of a cooling 
operation, namely, the gas refrigerant in the accumulator 
4, that ejected from the compressor 1, the gas-liquid two- 
phase refrigerant in the gas-liquid separator 12, and the 
gas refrigerants at the outlets of the standard indoor 
units (B), (C) have the same refrigerant composition 
ratio. 

In the case of a heating operation, the gas 
refrigerant in the accumulator 4, that ejected from the 
compressor 1, and the liquid refrigerants at the outlets 
of the reheaters (D), (E) have the same refrigerant 
composition ratio. 

In the case of a heating-based humidity controlling 
operation, the gas refrigerant ejected from the compressor 
1, the gas-liquid two-phase refrigerant in the gas-liquid 
separator 12, the liquid refrigerant at the outlets of the 
reheaters (D), (E) which are to perform a superheating 
operation, and the gas refrigerants at the outlets of the 
standard indoor units (B), (C) which are to perform a 
dehumidifying/cooling operation have the same refrigerant 
composition ratio. 

In the case of a cooling-based humidity controlling 
operation, with respect to the refrigerant composition 
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ratio of the gas refrigerant ejected from the compressor 
1^ the gas-liquid two-phase refrigerant in the gas-liquid 
separator 12 is separated to a liquid refrigerant and a 
gas refrigerant, the gas refrigerant leaving from the gas- 
liquid separator 12 has a refrigerant composition ratio in 
which the ratios of low-boiling components R32, R125 are 
larger than those in the refrigerant composition ratio at 
the ejection port of the compressor 1, and flows into the 
reheaters (D), (E) which are to perform a superheating 
operation r and the refrigerant leaving from the reheaters 
(D), (E) and the liquid refrigerant leaving from the gas- 
liquid separator 12 join with a refrigerant composition 
ratio in which the ratio of a high-boiling component Rl34a 
is large to have the same refrigerant composition ratio as 
the gas refrigerant ejected from the compressor 1/ and 
flows into the standard indoor units (B), (C) which are to 
perform a dehumidifying/cooling operation. 

On the other hand, when the gas and liquid 
refrigerants in the accumulator 4 are considered, a gas- 
liquid equilibrium relationship is established in the 
accumulator 4. When a gas-liquid equilibrium is 

established in a non-azeotropic mixture refrigerant, the 
gas is a refrigerant which contains larger amounts of low- 
boiling components than the liquid. Therefore, the gas 
refrigerant in the accumulator 4 is a refrigerant which 
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contains larger amounts of low-boiling refrigerants R32, 
R125 than the liquid refrigerant. By contrast, the liquid 
refrigerant in the accumulator 4 is a refrigerant which 
contains a larger amount of a high-boiling refrigerant 
Rl34a than the gas refrigerant. All the refrigerants in 
the air conditioning apparatus are refrigerants which are 
obtained by combining the refrigerant circulating in the 
air conditioning apparatus with the liquid refrigerant in 
the accumulator 4/ and the refrigerant composition ratio 
of the combined refrigerants is identical with that of the 
charging refrigerant R407C. In the case where a liquid 
refrigerant exists in the accumulator 4, therefore, the 
refrigerants circulating in the refrigeration cycle of 
Fig. 1, including the gas refrigerant in the accumulator 4 
are refrigerants which contain larger amounts of low- 
boiling refrigerants R32, R125 than the charging 
refrigerant, and the liquid refrigerant in the accumulator 
4 is a refrigerant which contains a larger amount of the 
high-boiling refrigerant Rl34a than the composition of the 
charging refrigerant R407C. In the case where a liquid 
refrigerant does not exist in the accumulator 4, the 
refrigerant composition ratio of the refrigerants 
circulating in the air conditioning apparatus of Fig. 1 is 
identical with that of R407C. 

Next, the function of the first circulating 
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composition detecting device 50 will be described. 

The high-pressure gas refrigerant leaving the 
compressor 1 passes through the second bypass pipe 51/ 
performs heat exchange with the low-pressure refrigerant 
in the fourth heat exchanging portion 52 to be liquefied , 
and then reduced in pressure in the first pressure 
reducing device 53 to become a low-pressure two-phase 
refrigerant. Thereafter , the refrigerant performs heat 
exchange with the high-pressure refrigerant in the fourth 
heat exchanging portion 52 to be evaporated and gasified, 
and then returns to the suction of the compressor 1. In 
this device, the first temperature detecting means 54 
detects the temperature of the liquid refrigerant, the 
second temperature detecting means 55 and the fifth 
pressure detecting means 56 detect the temperature and 
pressure of the two-phase refrigerant (the outlet pressure 
of the first pressure reducing device 53 is set as the 
value of the fifth pressure detecting means 56 because the 
value of the fifth pressure detecting means 56 and the 
outlet pressure of the first pressure reducing device 53 
are substantially equal to each other), and, on the basis 
of the temperatures and the pressure, the refrigerant 
circulating composition of the non-azeotropic mixture 
refrigerant in the refrigerating apparatus is calculated 
and detected. The sensing of the circulating composition 
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is always performed during a period when the power supply 
of the refrigerating air conditioning apparatus is turned 
ON. 

The method of calculating the refrigerant circulating 
composition will be described. R407C is a ternary non- 
azeotropic refrigerant^ and the refrigerant circulating 
compositions of the three kinds are unknown. When three 
equations are set and the equations are solved^ therefore^ 
the unknown circulating compositions can be known. When 
the refrigerant circulating compositions of the three 
kinds are added to one another, however, the addition 
result is 1. When R32 is indicated by .32, R125 by . 125, 
and R134a by . 134a, therefore, the following is always 
held: 

. 32 + . 125 + . 134a =1 Exp. 

(1) 

Consequently, two equations (excluding .32 + .125 + .134a 
= 1 above) are set for unknown circulating compositions of 
the two kinds, and the equations are solved, so that the 
circulating compositions can be known. When two equations 
in which . 32 and .125 are unknown can be set, for example, 
circulating compositions can be known. 

Next, the manner of setting equations in which . 32 
and .125 are unknown will be described. 

The first equation can be set from the first 
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circulating composition detecting device 50. Fig. 10 is a 
Mollier chart showing a state change of the refrigerant in 
the first circulating composition detecting device 50. In 
Fig. 10, (1) shows a state of the high-pressure gas 
refrigerant emerging from the compressor 1, (2) shows a 
state where the refrigerant performs heat exchange with 
the low-pressure refrigerant in the fourth heat exchanging 
portion 52 to be liquefied^ (3) shows a state where the 
refrigerant is reduced in pressure in the first pressure 
reducing device 53 to become a low-pressure two-phase 
refrigerant^ and (4) shows a state where the refrigerant 
performs heat exchange with the high-pressure refrigerant 
in the fourth heat exchanging portion 52 to be evaporated 
and gasified. In Fig. 10^ (2) and (3) have the same 
enthalpy. Therefore, it is possible to set an equation in 
which . 32 and .125 are unknown, and which indicates that 
the enthalpy of (2) is equal to that of (3). When the 
enthalpy of (2) is indicated by hi, the enthalpy of (3) is 
indicated by ht, the temperature of the first temperature 
detecting means (54) is indicated by Til, the temperature 
of the second temperature detecting means 55 is indicated 
by T12, and the pressure of the fifth pressure detecting 
means 56 is indicated by P13, the following can be set 

hl(.32, .125, Til) =ht(.32, .125, T12, P13) ... Exp. 

(2) 
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In the second equation^ as afar as the composition of 
the initial charging in the refrigerating apparatus is 
R407C^ the gas -liquid equilibrium is held, and there is a 
constant relationship among components of the circulating 
composition even after liquid stays in the accumulator or 
the refrigerant leaks. When A and B are constants, the 
following empirical formula of gas-liquid equilibrium 
compositions can be set: 

. 32 = A . . 125 + B ... Exp- 

(3) 

When Exps. (2) and (3) which are set as described 
above are solved, .32, .125, and .134a can be known. When 
the value of one composition in the three components of 
the circulating composition is known, the values of the 
other compositions can be known from the expression of . 32 
= A . . 125 + B, and that of . 32 + . 125 + . 134a = 1. 

Next, the function of the second circulating 
composition detecting device will be described. 

First, the refrigerant which flows into the gas- 
liquid separator 12 in the case of a cooling-based 
humidity controlling operation is identical with the 
refrigerant composition ratio detected by the first 
circulating composition detecting device 50. In the case 
of this operation, the flowing refrigerant is in the gas- 
liquid two-phase state. When the detection values of the 
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third temperature detecting means 57 and the fourth 
pressure detecting means 18 are detected as the 
temperature and pressure of the gas-liquid separator 12, 
therefore, the gas-liquid equilibrium relationship such as 
shown in Fig. 11 can be obtained from the values. As the 
refrigerant composition ratio of the refrigerant flowing 
into the gas-liquid separator 12, the refrigerant 
composition ratio detected by the first circulating 
composition detecting device 50 is known. When it is 
assumed that the value is R32 : R125 : R134a = 25% : 27% : 
48% (in the state of (1) in Fig. 11), for example, the 
refrigerant composition ratio of the separated gas 
refrigerant can be therefore calculated as R32 : R125 : 
Rl34a = 30% : 32% : 38% (the state of (2) in Fig. 11), and 
the refrigerant composition ratio of the separated liquid 
refrigerant can be calculated as R32 : R125 : Rl34a = 
20% : 22% : 48% (the state of (3) in Fig. 11). As a 
result, it is possible to detect the refrigerant 
composition ratio of the gas refrigerant flowing into the 
reheaters (the state of (2) in Fig. 11). 

From the detection value of the first circulating 
composition detecting device 50, the composition ratio of 
the refrigerants flowing into the reheaters in the case of 
a cooling-based humidity controlling operation is 
calculated. In a normal cooling operation, a normal 



41 



heating operation, and a heating-based humidity 
controlling operation, the detection value of the second 
circulating composition detecting device is identical with 
that of the first circulating composition detecting device 
50. 

Next, the method of calculating the evaporation 
temperature or the condensation temperature in the case 
where the evaporation temperatures or condensation 
temperatures of the indoor unit heat exchangers 5B, 5C, 
the reheater heat exchangers 5D, 5E, and the heat source 
device heat exchanger 3 are controlled to target 
temperatures will be described. 

First, in the case of a normal cooling operation, the 
evaporation temperatures of the indoor unit heat 
exchangers 5B, 5C or the reheater heat exchangers 5D, 5E 
are calculated as a saturation temperature (liquid 
saturation temperature) at the detection pressure of the 
fifth pressure detecting means 56 in accordance with the 
detection pressure of the fifth pressure detecting means 
56 and the refrigerant composition ratio detected by the 
first circulating composition detecting device 50, and the 
condensation temperature of the heat source device heat 
exchanger 3 is calculated as a saturation temperature (an 
average of the liquid saturation temperature and the gas 
saturation temperature) at the detection pressure of the 
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fifth pressure detecting means 56 in accordance with the 
detection pressure of the fourth pressure detecting means 
18 and the refrigerant composition ratio detected by the 
first circulating composition detecting device 50. The 
capacity of the variable capacity compressor 1, and the 
air blowing amount of the heat source device blower 20 are 
adjusted so that the temperatures reach the predetermined 
target temperatures^ respectively. 

However, the value detected by the second temperature 
detecting means 55 may be used as the saturation 
temperature (liquid saturation temperature) at the 
detection pressure of the fifth pressure detecting means 
56, and calculated in accordance with the detection 
pressure of the fifth pressure detecting means 56 and the 
refrigerant composition ratio detected by the first 
circulating composition detecting device 50. 

In the case of a normal heating operation, the 
evaporation temperature of the heat source device heat 
exchanger 3 is calculated as a saturation temperature 
(liquid saturation temperature) at the detection pressure 
of the fifth pressure detecting means 56 in accordance 
with the detection pressure of the fifth pressure 
detecting means 56 and the refrigerant composition ratio 
detected by the first circulating composition detecting 
device 50, and the condensation temperatures of the 
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reheater heat exchangers 5D, 5E or the indoor unit heat 
exchangers 5B^ 5C are calculated as a saturation 
temperature (an average of the liquid saturation 
temperature and the gas saturation temperature) at the 
detection pressure of the fourth pressure detecting means 
18 in accordance with the detection pressure of the fourth 
pressure detecting means 18 and the refrigerant 
composition ratio detected by the first circulating 
composition detecting device 50. Then, the capacity of 
the variable capacity compressor 1, and the air blowing 
amount of the heat source device blower 20 are adjusted so 
that the temperatures reach the predetermined target 
temperatures , respectively . 

In the case of a heating-based humidity controlling 
operation, the evaporation temperatures of the indoor unit 
heat exchangers 5B, 5C which are to perform a cooling 
operation are calculated as a saturation temperature 
(liquid saturation temperature) at the detection pressure 
of the fifth pressure detecting means 56 in accordance 
with the detection pressure of the fifth pressure 
detecting means 56 and the refrigerant composition ratio 
detected by the first circulating composition detecting 
device 50, and the condensation temperatures of the 
reheater heat exchangers 5D, 5E which are to perform a 
reheating operation are calculated as a saturation 
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temperature (an average of the liquid saturation 
temperature and the gas saturation temperature) at the 
detection pressure of the fourth pressure detecting means 
18 in accordance with the detection pressure of the fourth 
pressure detecting means 18 and the refrigerant 
composition ratio detected by the first circulating 
composition detecting device 50. Then, the capacity of 
the variable capacity compressor 1, and the air blowing 
amount of the heat source device blower 20 are adjusted so 
that the temperatures reach the predetermined target 
temperatures, respectively, the first electromagnetic 
control valve 44, the second electromagnetic control valve 
45, the third electromagnetic control valve 46, and the 
fourth electromagnetic control valve 47 which are at the 
both ends of the first heat source device heat exchanger 
41 and the second heat source device heat exchanger 42 are 
opened or closed to adjust the heat transfer areas, and 
the electromagnetic control valve 48 of the heat source 
device bypass pipe 43 is opened or closed to adjust the 
flow amount of the refrigerant flowing through the first 
heat source device heat exchanger 41 and the second heat 
source device heat exchanger 42. 

However, the value detected by the second temperature 
detecting means 55 may be used as the saturation 
temperature (liquid saturation temperature) at the 
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detection pressure of the fifth pressure detecting means 
56^ and calculated in accordance with the detection 
pressure of the fifth pressure detecting means 56 and the 
refrigerant composition ratio detected by the first 
circulating composition detecting device 50. 

However / the value detected by the second temperature 
detecting means 55 may be used as the saturation 
temperature (liquid saturation temperature) at the 
detection pressure of the fifth pressure detecting means 
56, and calculated in accordance with the detection 
pressure of the fifth pressure detecting means 56 and the 
refrigerant composition ratio detected by the first 
circulating composition detecting device 50. 

In the case of a cooling-based humidity controlling 
operation, the evaporation temperatures of the indoor unit 
heat exchangers 5B, 5C which are to perform a cooling 
operation are calculated as a saturation temperature 
(liquid saturation temperature) at the detection pressure 
of the fifth pressure detecting means 56 in accordance 
with the detection pressure of the fifth pressure 
detecting means 56 and the refrigerant composition ratio 
detected by the first circulating composition detecting 
device 50, and the condensation temperatures of the 
reheater heat exchangers 5D, 5E which are to perform a 
reheating operation are calculated as a saturation 
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temperature (an average of the liquid saturation 
temperature and the gas saturation temperature) at the 
detection pressure of the fourth pressure detecting means 
18 in accordance with the detection pressure of the fourth 
pressure detecting means 18 and the refrigerant 
composition ratio detected by the second circulating 
composition detecting device. Then, the capacity of the 
variable capacity compressor 1, and the air blowing amount 
of the heat source device blower 20 are adjusted so that 
the temperatures reach the predetermined target 
temperatures r respectively , the first electromagnetic 
control valve 44 , the second electromagnetic control valve 
45, the third electromagnetic control valve 46, and the 
fourth electromagnetic control valve 47 which are at the 
both ends of the first heat source device heat exchanger 
41 and the second heat source device heat exchanger 42 are 
opened or closed to adjust the heat transfer areas, and 
the electromagnetic control valve 48 of the heat source 
device bypass pipe 43 is opened or closed to adjust the 
flow amount of the refrigerant flowing through the first 
heat source device heat exchanger 41 and the second heat 
source device heat exchanger 42. 

However, the value detected by the second temperature 
detecting means 55 may be used as the saturation 
temperature (liquid saturation temperature) at the 
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detection pressure of the fifth pressure detecting means 
56^ and calculated in accordance with the detection 
pressure of the fifth pressure detecting means 56 and the 
refrigerant composition ratio detected by the first 
circulating composition detecting device 50. 
Control system. 

Next, the control system of the air conditioning 
apparatus will be described with reference to the control 
system diagram of Fig. 12, and the indoor unit diagram of 
Fig. 13. 

The heat source device (A) is connected to the relay 
device (F) through two pipes, and the relay device (F) is 
connected to the standard indoor unit (B), the standard 
indoor unit (C), the reheater {D) , and the reheater (E) 
through two pipes, respectively. The humidifiers (G) , (H) 
are not pipe-connected. A heat source device control box 
("heat source device controlling device") 61 which is 
incorporated in the heat source device (A), a relay 
control box ("relay controlling device") 62 which is 
incorporated in the relay device (F), standard indoor unit 
control boxes ("standard indoor unit controlling devices") 
63B, 63C which are incorporated in the standard indoor 
units (B), (C), reheater control boxes 64D, 64E which are 
incorporated in the reheaters ("reheater controlling 
devices") (D), (E), and a remote controller 65 are 
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connected to one another by transmission lines, so that 
numerical values calculated in the control boxes and the 
remote controller are transmitted and received. 

Fig* 13 shows the configuration of an indoor unit 
configured by the standard indoor unit (B), the reheater 
(D), and the humidifier (G). The standard indoor unit 
(B), the reheater (D), and the humidifier (G) have 
respective cases, and the cases themselves are connected 
by screws or the like. Therefore, the standard indoor 
unit (B) is mounted, and thereafter the reheater (D) or 
the humidifier (G) can be mounted as required. 

The standard indoor unit (B) is provided with the 
humidity detecting means 58B and the seventh temperature 
detecting means 6 OB on the air suction side, and is 
configured by the fan 36B, the indoor unit heat exchanger 
5B, the fourth temperature detecting means 27B, the fifth 
temperature detecting means 28B, the first flow controller 
9B, and the standard indoor unit control box 63B. The 
evaporator superheat of the indoor unit heat exchanger 
which is calculated by the standard indoor unit control 
box 63B from the fourth temperature detecting means 27B 
and the fifth temperature detecting means 28B is caused to 
approach the target value by controlling the first flow 
controller 9B. In the case where the indoor unit heat 
exchanger 5B is used as a condenser, the condenser subcool 
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of the indoor unit heat exchanger which is calculated by 
the standard indoor unit control box 63B from the 
condensation temperature that is calculated by the heat 
source device control box 61 and the relay control box 62, 
and that is then transmitted to the standard indoor unit 
control box 63B, and the sensed value of the temperature 
detecting means 28B is caused to approach the target value 
by controlling the first flow controller 9B. 

The reheater (D) is configured by the reheater heat 
exchanger 5D^ the fourth temperature detecting means 21D, 
the fifth temperature detecting means 28D, the first flow 
controller 9D, and the reheater control box 64D- The 
condenser subcool of the reheater heat exchanger which is 
calculated by the reheater control box 64D from the 
condensation temperature that is calculated by the heat 
source device control box 61 and the relay control box 62, 
and that is then transmitted to the reheater control box 
6AD, and the sensed value of the temperature detecting 
means 28D is caused to approach the target value by 
controlling the first flow controller 9D. In the case 
where the reheater is used as a condenser^ the evaporator 
superheat of the reheater heat exchanger which is 
calculated by the reheater control box 64D from the fourth 
temperature detecting means 27D and the fifth temperature 
detecting means 28D is caused to approach the target value 
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by controlling the first flow controller 9D. 

The humidifier (G) is configured by a moisture 
permeable film through which water can be evaporated^ a 
water tank 66G, a water supply adjusting valve 67G which 
adjusts the quantity of water supplied from the water tank 
66G to the moisture permeable film. The degree of opening 
of the water supply adjusting valve 67G is adjusted by a 
value transmitted from the standard heat exchanger control 
box 63B. 

The standard indoor unit (C), the reheater (E), and 
the humidifier (H) have the same forms as the standard 
indoor unit (B), the reheater (D), and the humidifier (G), 
respectively . 

It is a matter of course that the standard indoor 
unit control box 63B and the reheater control box 64D can 
be formed as a single control box. 

It is a matter of course that the standard indoor 
unit and the reheater are not housed in separate cases but 
housed in a single case. Figs. 14 and 15 are control 
system and indoor unit diagrams of indoor units (I), (J) 
in which the functions of a standard indoor unit and a 
reheater are housed in one case. According to the 
conf igurationr the size reduction is enabled. 

Next, a humidity controlling operation will be 
described with reference to Figs. 16 to 19. 
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Fig. 16A is a psychrometric chart ("correlation table 
of temperatures and humidities") showing the control of 
the standard indoor unit (B), Fig. 16B is a psychrometric 
chart showing the control of the reheater (D), and Fig. 
16C is a psychrometric chart showing the control of the 
humidifier (G). Firsts in the case where, with respect to 
the target temperature Xm and the target humidity Ym, the 
detection value of the seventh temperature detecting means 
6 OB is X and that of the humidity detecting means 58B is 
Y, for example, the control of the standard indoor unit of 
Fig. 16A is partitioned into nine ranges which are 
combinations of three kinds of temperature ranges or X - 
Xm . 1, 1 > X - Xm . -1, and X - Xm < -1, and three kinds 
of humidity ranges or Y - Ym . 5%, 5% > Y - Ym . -5%, and 
Y - Ym < -5%. In this example, the humidity is obtained 
by relative humidity sensing. In the nine 

humidity /temperature ranges, standard indoor unit heat 
exchanger ability settings of (1) to (4) are provided in 
each range, and the first flow controller 9B of the 
standard indoor unit (B) is controlled by standard indoor 
unit heat exchanger target superheat (standard indoor unit 
heat exchanger target SH). In this example, (1) is 
standard indoor unit heat exchanger target SH = 5, (2) is 
standard indoor unit heat exchanger target SH = 15, (3) is 
standard indoor unit heat exchanger target SH = 25, and 
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(4) is standard indoor unit heat exchanger target SH = 35, 
so that/ in the case where the temperature is higher than 
the target and the humidity is higher than the target , the 
ability of the standard indoor unit (B) becomes higher. 
In the standard indoor unit (B), when X - Xm < -5 is 
sensed/ for example, the first flow controllers 9B, 9C may 
be fully closed to prevent the temperature from being 
excessively lowered. The nine humidity /temperature ranges 
are not restricted to nine ranges. In a similar manner as 
the standard indoor unit (B), also the control of the 
humidifier (G) of Fig. 16C has nine humidity /temperature 
ranges in accordance with the detection value of the 
seventh temperature detecting means 60B and that of the 
humidity detecting means 58B, humidifier ability settings 
of (1) to (4) are provided in each range, and the amount 
of humidif ication is controlled by the water supply 
adjusting valve 67G in accordance with the setting. In 
this example, (1) is the amount of humidif ication = 100%, 
(2) is the amount of humidif ication = 50%, (3) is the 
amount of humidif ication = 25%, and (4) is the amount of 
humidif ication = 0%, so that, in the case where the 
humidity is lower than the target and the temperature is 
lower than the target, the amount of humidif ication is set 
to be high. Fig. 16B shows the control of the reheater 
(D). The temperature range in the case where the 
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detection value of the seventh temperature detecting means 
60B is X and the target temperature is Xm is partitioned 
into four kinds of ranges orX-Xm. 0.5r0.5>X-Xm. 
-1^ -1 > X - Xm . -2, and X - Xm < -2. Reheater heat 
exchange ability set values of (1) to (3) are provided in 
each range, and reheater ability OFF is provided in the 
range of X - Xm . 0.5 • The first flow controller 9D of 
the reheater (D) is controlled by reheater heat exchanger 
target subcool (reheater heat exchanger target SC), In 
this example, (1) is reheater heat exchanger target SC = 
10, (2) is reheater heat exchanger target SC = 25, (3) is 
reheater heat exchanger target SC = 50, and reheater 
ability OFF is set to fully close the first flow 
controller 9D, so that, in the case where the temperature 
is lower than the target, the ability of the reheater (D) 
is enhanced. The control of the reheater (D) is 
determined only by the temperature range. Alternatively, 
in the same manner as the standard indoor unit (B), the 
determination may be conducted in accordance with the 
temperature and humidity range due to the detection value 
of the seventh temperature detecting means 603 and that of 
the humidity detecting means 583. In an example such as 
that of Figs. 16A to 16C, the ability of the standard 
indoor unit (3) is controlled by superheat of the indoor 
heat exchanger 53, and that of the reheater (D) is 
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controlled by subcool of the reheater heat exchanger 5D. 
Alternatively, as shown in Figs. 17A to llC, the ability 
of the standard indoor unit may be controlled by the 
evaporation temperature, and that of the reheater may be 
controlled by the condensation temperature. 

Also the standard indoor unit (C), the reheater (E), 
and the humidifier (H) are controlled on the basis of 
psychrometric charts similar to those of Figs. 16 and 17. 

Next, a flowchart of a control of approaching the 
detection value of the seventh temperature detecting means 
and that of the humidity detecting means to the target 
values as shown in Figs. 16A to 16C will be described with 
reference to the flowchart of Fig. 18. 

First, the remote controller is turned ON to start a 
humidity controlling operation (step (hereinafter, 
abbreviated to "S") 0). Thereafter, the values of the 
seventh temperature sensing means 60B and humidity sensing 
means 58B of the indoor unit (B), and the seventh 
temperature sensing means 60C and humidity sensing means 
SBC of the indoor unit (C) are sensed (SI), and the 
current position in a psychrometric chart MAP such as 
shown in Figs. 16A to 16C are selected (S2). The standard 
indoor unit superheat is adjusted by the first flow 
controllers 9B, 9C of the standard indoor units (B), (C), 
the reheater subcool is adjusted by the first flow 



55 



controllers 9D, 9E of the reheaters (D)^ (E)^ and the 
amount of humid ific at ion is adjusted by the water supply 
adjusting valves 67G, 67H of the humidifiers (G), (H) 
(S3). Thereafter^ it is judged whether a constant time 
period (for example, 20 sec.) has elapsed or not (S4). If 
the constant time period has elapsed, the control returns 
to 81. The operations of Sl and 82 may be shorter than 
the operation timing of 84 . 

Since the temperature and humidity of the indoor air 
are adjusted to the target values by adjusting the 
abilities of the standard indoor units and the reheaters 
as described above, the current room temperature and 
humidity can be accurately controlled. 

Moreover, the adjustment indexes of the ability of 
the standard indoor units, the reheaters, or the 
humidifiers are provided in each of the ranges separated 
by the temperature and humidity in a psychrometric chart. 
Therefore, a temperature and humidity control in which 
control behaviors are clear, and which is highly reliable 
is enabled. 

A similar operation control may be performed without 
using the psychrometric chart MAP, and with obtaining the 
adjustment values of the first flow controllers 9B, 9C, 
9D, 9E and the water supply adjusting valves 67G, 67H by 
calculation. The method will be described with reference 
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to the flowchart of Fig. 19. 

First, the remote controller is turned ON to start a 
humidity controlling operation (SIO). Thereafter, the 
values of the seventh temperature sensing means SOB and 
humidity sensing means 58B of the standard indoor unit 
(B), and the seventh temperature sensing means 60C and 
humidity sensing means 5CB of the standard indoor unit (C) 
are sensed (Sll), and the followings are calculated (S12): 

[sensed value of (60B)] - [target temperature of 
indoor unit (B) ] • • • 

Exp . ( 4 ) 

[sensed value of (58B)] - [target temperature of 
indoor unit (B) ] . • • 

Exp . ( 5 ) 

[sensed value of {60C)] - [target temperature of 
indoor unit (C)] .-- 
Exp . ( 6 ) 

[sensed value of (58C)] - [target temperature of 
indoor unit (C)] 
Exp. (7) 

From the calculated values of SI 2, the target 
superheat of the standard indoor units (B), (C), the 
target subcool of the reheaters (D), (E), and the amount 
of humidif ication of the humidifiers (G), (H) are 
calculated (513). The superheat of the standard indoor 
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units (B)^ (C) is adjusted by the first flow controllers 
9B, 9C of the standard indoor units (B), (C)^ the subcool 
of the reheaters (D), (E) is adjusted by the first flow 
controllers 9D, 9E of the reheaters (D) ^ (E), and the 
amount of humidif ication is adjusted by the water supply 
adjusting valves 67G, 67H of the humidifiers (G)^ (H) 
(S14). Thereafter, it is judged whether a constant time 
period (for example, 20 sec.) has elapsed or not (S15). 
If the constant time period has elapsed, the control 
returns to SI. 

In the embodiment described above, the humidifiers 
(G), (H) are incorporated. Alternatively, in the case 
where the apparatus is aimed particularly at 
dehumidif ication, or in accordance with selection of 
standard indoor units and reheaters, humidifiers may not 
be incorporated. 

As described above, the abilities of standard indoor 
units or reheaters are adjusted by superheat or subcool of 
indoor heat exchangers or reheater heat exchanger. 
Therefore, individual temperature and humidity air 
conditioning of plural indoor units can be accurately 
controlled. 
Embodiment 2 

Fig. 20 is a refrigerant circuit diagram of an air 
conditioning apparatus of Embodiment 2 of the invention. 
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In a type in which a heat source device is connected to 
relay devices through three pipes, 

cooling/heating/temperature and humidity air conditioning 
of plural indoor units can be individually controlled. 
Although the configuration in which two standard indoor 
units, two reheaters, and two humidifiers are connected to 
one heat source device will be described with reference to 
Fig. 20, the number of such units is not restricted to 
two, and any number of units may be used. The manner of 
connecting the standard indoor units, the reheaters, and 
the humidifiers, and the method of controlling the indoor 
units are identical with those shown in Figs. 12 to 19. 

Referring to Fig. 20, a relay device (Fl) is 
configured so as to connect the first pipe 6, the second 
pipe 7, and a third pipe 104 to the two pipes of the 
standard indoor unit (B), a relay device (F2) is 
configured so as to connect the first pipe 6, the second 
pipe 7, and the third pipe 104 to the two pipes of the 
reheater (D), a relay device (F3) is configured so as to 
connect the first pipe 6, the second pipe 7, and the third 
pipe 104 to the two pipes of the standard indoor unit (C), 
and a relay device (F4) is configured so as to connect the 
first pipe 6, the second pipe 7, and the third pipe 104 to 
the two pipes of the reheater (E). 

The heat source device (A) has: the variable capacity 
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compressor 1 ; the heat source device heat exchanger 3 ; a 
first reversing valve 100; a second reversing valve 101; 
pressure sensing means 108 which is connected to the 
ejection or high-pressure side of the compressor 1; and 
the heat source device blower 20 which blows air to the 
heat source device heat exchanger 3 . The suction side of 
the compressor 1 and the second reversing valve 101, and 
the ejection side of the compressor 1 and the first 
reversing valve 102 are connected to each other through 
pipes, respectively. The side of the second reversing 
valve 101 opposite to the side connected to the compressor 
1, and that of the first reversing valve 100 opposite to 
the side connected to the compressor 1 are connected to 
each other through pipes to join together, and then 
connected to the two heat source device heat exchangers 3 
through pipes. The connecting pipe of the first reversing 
valve 100 which is on the ejection side of the compressor 
1 , and which is connected to the compressor 1 is connected 
to the second pipe 7, the connecting pipe of the second 
reversing valve 101 which is on the suction side of the 
compressor 1, and which is connected to the compressor 1 
is connected to the first pipe 6, and the side of the heat 
source device heat exchanger 3 opposite to the connections 
to the first reversing valve 100 and the second reversing 
valve 101 is connected to the third pipe 104. 
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The third connecting pipe 104 is connected to the 
standard indoor unit (B). In the standard indoor unit 
(B), one port of the first flow controller 9B which 
controls the flow amount of the refrigerant is connected 
to the third connecting pipe 104, the other port is 
connected to one port of the standard indoor unit heat 
exchanger 5B, and the other port is connected to the relay 
device (Fl) through a pipe. In the relay device (Fl), the 
pipe from the standard indoor unit is branched into two 
pipes, one of the pipes is connected to the first pipe 6 
via a third reversing valve 102Flr and the other pipe is 
connected to the second pipe 7 via a fourth reversing 
valve 103F1. 

Furthermore, the third connecting pipe 104 is 
connected to the reheater (D). In the reheater (D), one 
port of the first flow controller 9D which controls the 
flow amount of the refrigerant is connected to the third 
connecting pipe 104, the other port is connected to one 
port of the reheater heat exchanger 5D, and the other port 
is connected to the relay device (F2) through a pipe. In 
the relay device ( F2 ) , the pipe from the reheater is 
branched into two pipes, one of the pipes is connected to 
the first pipe 6 via a third reversing valve 102F2, and 
the other pipe is connected to the second pipe 7 via a 
fourth reversing valve 103F2. 
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The standard indoor unit (C) is configured in the 
same manner as the standard indoor unit (B), the reheater 
(E) is configured in the same manner as the reheater (D) , 
and the relay devices (F3), (F4) are configured in the 
same manner as the relay devices (Fl)^ (F2), respectively. 

The fourth temperature detecting means 27B, 27 C, 27 D, 
27E are connected to pipes of the indoor unit heat 
exchangers 5B, 5C and the reheater heat exchangers 50^ 5E 
on the side of the corresponding relay device, 
respectively. The fifth temperature detecting means 28B, 
28C, 28D, 28E are connected to pipes on the side of the 
corresponding first flow controller, respectively. 

In the same manner as Fig. 1, the standard indoor 
units (B), (C) further comprise: the indoor unit fans 36B, 
36C; the humidity detecting means 58B, 580 which sense the 
humidities of air sucked by the indoor units; the third 
temperature detecting means 59B, 59C which sense the 
temperatures of air blow out by the indoor units; and the 
seventh temperature detecting means 60B, 60C which sense 
the temperatures of air sucked by the indoor units. 

The refrigerant circuit of Fig. 2 0 is charged with a 
refrigerant such as R410A. 

Cooling operation. 

The behavior in the cooling, operation will be 
described with reference to Fig. 21. 
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Referring to Fig. 21, as indicated by the solid 
arrows / the high-temperature and high-pressure gas 
refrigerant ejected from the compressor 1 passes through 
the first reversing valve 100, is condensed and liquefied 
in the heat source device heat exchanger 3, passes through 
the third pipe 104 and the first flow controllers 93, 9C, 
9D/ 9E to be reduced in pressure to have a two-phase 
state, passes through the indoor heat exchangers 5B, 5C 
and the reheater heat exchangers 5D, 5E to be vaporized 
and gasified, and returns to the compressor 1 via the 
third reversing valves 102F1, 102F2, 102F3, 102F4 and the 
first pipe 6. At this time, all the first reversing valve 
100 and the third reversing valves 102F1, 102F2, 102F3, 
102F4 are opened, and all the second reversing valve 101 
and the fourth reversing valves 103F1, 103F2, 103F3, 103F4 
are closed. 

Heating operation. 

Next, the behavior in the heating operation will be 
described with reference to Fig. 22. 

Referring to Fig. 22, as indicated by the solid 
arrows, the high-temperature and high-pressure gas 
refrigerant ejected from the compressor 1 passes through 
the second pipe 7 and the fourth reversing valves 103F1, 
103F2, 103F3, 103F4, passes through the indoor heat 
exchangers 5B, 5C and the reheater heat exchangers 5D, 5E 
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to be condensed and liquefied, passes through the first 
flow controllers 9B, 9C, 9D, 9E to be reduced in pressure 
to have a two-phase state, vaporized and gasified in the 
third pipe 104 and the heat source device heat exchanger 
3, and returns to the compressor 1 via the second 
reversing valve 101. At this time, all the first 
reversing valve 100 and the third reversing valves 102F1, 
102F2, 102F3, 102F4 are closed, and all the second 
reversing valve 101 and the fourth reversing valves 103F1, 
103F2, 103F3, 103F4 are opened. 

Heating-based humidity controlling operation- 
The behavior in the heating-based humidity 
controlling operation will be described with reference to 
Fig. 23. 

Referring to Fig. 23, as indicated by the solid 
arrows, the high-temperature and high-pressure gas 
refrigerant ejected from the compressor 1 passes through 
the second pipe 7, passes through the reheater heat 
exchangers 5D, 5E via the fourth reversing valves 103F2, 
103F4 connected to the reheaters (D), (E) to be condensed 
and liquefied, passes through the first flow controllers 
9D, 9E to be reduced in pressure to have a two-phase 
state, and enters the third pipe 104. Part of the two- 
phase refrigerant of the third pipe 104 is reduced in 
pressure in the first flow controllers 9B, 9D of the 
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standard indoor units (B) , (C) , then vaporized and 
gasified in the indoor heat exchangers 5B, 5C, and flows 
into the first pipe 6 connected to the standard indoor 
units. Part of the two-phase refrigerant of the third 
pipe 104 is vaporized and gasified in the heat source 
device heat exchanger 3, passes through the second 
reversing valve 101, then joins with the gas refrigerant 
of the first pipe 6, and returns to the compressor 1. At 
this time, the first reversing valve 100, the third 
reversing valves 102F2, 102F4, and the fourth reversing 
valves 103F1, 103F3 are closed, and the second reversing 
valve 101, the third reversing valves 102F1, 102F3, and 
the fourth reversing valves 103F2, 103F4 are opened. 

Cooling-based humidity controlling operation. 

The behavior in the cooling-based humidity 
controlling operation will be described with reference to 
Fig. 24. 

Referring to Fig. 24, as indicated by the solid 
arrows, part of the high-temperature and high-pressure gas 
refrigerant ejected from the compressor 1 passes through 
the first reversing valve 100, is condensed and liquefied 
in the heat source device heat exchanger 3, and flows into 
the third pipe 104. Part of the high-temperature and 
high-pressure refrigerant gas ejected from the compressor 
1 flows into the second pipe 7, passes through the 
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reheater heat exchangers 5D, 5E via the fourth reversing 
valves 103F2^ 103F4 connected to the reheaters (D), (E) to 
be condensed and liquefied , passes through the first flow 
controllers 9D, 9E to be reduced in pressure to have a 
two-phase state ^ and flows into the third pipe 104 to join 
with the refrigerant which has passed through the heat 
source device heat exchanger 3 . The refrigerant of the 
third pipe 104 is reduced in pressure in the first flow 
controllers 93, 9D of the standard indoor units (B), (C), 
then vaporized and gasified in the indoor heat exchangers 
5B, 5C^ flows into the first pipe 6 connected to the 
standard indoor units, and returns to the compressor 1. 
At this time, the first reversing valve 100, the third 
reversing valves 102F1, 102F3, and the fourth reversing 
valves 103F2, 103F4 are opened, and the second reversing 
valve 101, the third reversing valves 102F2, 102F4, and 
the fourth reversing valves 103F1, 103F3 are closed. 
Industrial Applicability 

As described above, in the air conditioning apparatus 
of the invention, each of plural indoor units can 
individually perform a heating operation, a cooling 
operation, or a dehumidifying and heating operation. 
Therefore, the apparatus is suitable for a case where 
settings of air conditioning in rooms must be individually 
changed, such as an office building or a store. 
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